In this paper, we will introduce some knowledge of relative properties of p-polynomials in Hecke algebra with unequal parameters. We give the calculation formulas of Laurent polynomials p x,w in Dihedral group I 2 (m) with l(w) − l(x) = 3.
INTRODUCTION
Hecke algebra, also called Iwahori-Hecke algebra, is an important branch of the theory of algebraic representation. In 1970 s, mathematicians constantly in-depth study the Hecke algebra, especially the unequal parameter Hecke algebra. In 1979, in the simplest(single parameter)case of such Hecke algebras, Kazhdan and Lusztig [1] discovered a particular basis-the KL-basis in a Hecke algebra. In 2003, Lusztig [2] extends the theory of the KL-basis to a more a general class of Hecke algebra, the so-called algebra with unequal parameters. In particular, he formulates conjectures describing the properties of Hecke algebras with unequal parameters and presents examples verifying these conjectures in particular cases. In 2012, Shi [3] research the Laurent polynomial M s y,w of the unequal parameter Hecke algebra. In 2016, Liu, Zhang and Xiong [4] studied the r -polynomial and p -polynomial in unequal parameter Hecke algebra, and gives the r -polynomial and p -polynomial calculation formulas with l(w) − l(x) ≤ 2 and x ≤ w . In this paper, we will find out the calculation formula of p -polynomial in Dihedral group I 2 (m) with l(w) − l(x) = 3 . Definition 1.1. Let (W, S) be a coxeter system with generator set S. i.e. W is generated by S with the relations: (s i s j ) m i,j = 1, where s i , s j ∈ S and m i,j = 1 for i = j, and m i,j = m j,i ≥ 2 for i = j. For example: the Dihedral group
Define the length function l(w) to be the smallest r for which such a expression exists, and we call the expression reduced. Generally, the reduced expression of W is not necessary uniquely determined. Definition 1.3. A Coxter element of (W, S) is a product of all s ∈ S in any give order.
We will assume that a weight function L : W → Z is fixed; we then say that W , L is a weighted Coxeter group. For example we could take L = l; in that case we say that we are in the splitcase. Note that L is determined by its values L(s) on S which are subject only to the condition that L(s) = L(s ) for any s = s ∈ S such that m s,s is finite and odd. We necessarily have
Definition 1.5. Let H be the A-algebra with 1 defined by the generators T s (s ∈ S) and the relations:
H is called the Hecke algebra or the Iwahori − Hecke algebra.
For w ∈ W we define T w ∈ H by T w = T s 1 T s 2 · · · T sq , where w = s 1 s 2 · · · s q is a reduced expression, and T w is independent of the choice of reduced expression. From the definitions it is clear that for s ∈ S, w ∈ W we have:
There is a unique ring homomorphism¯: H → H which is A-semilinear with respect tō : A → A and satisfies T s = T Proof. since m is odd, so 
[x, w] = {x, xs 1 , s 2 x, s 2 xs 1 , xs 1 s 2 , w} or [x, w] = {x, xs 2 , s 1 x, s 1 xs 2 , xs 2 s 1 , w}, so we can get p x,w = y;x≤y≤w r x,y p y,w = r x,x p x,w +r x,xs 1 p xs 1 ,w +r x,s 2 x p s 2 x,w +r x,s 2 xs 1 p s 2 xs 1 ,w +r x,xs 1 s 2 ,w p xs 1 s 2 ,w +r x,w p w,w s 1 ; k) , and k is even, 3 ≤ k < m, m is even, then p x,w = v = r x,x p x,w + r x,s 1 x p s 1 x,w + r x,xs 1 p xs 1 ,w + r x,s 1 xs 1 p s 1 xs 1 ,w + r x,xs 1 s 2 p xs 1 s 2 ,w + r x,w p w,w = p x,w + Q s 1 v
